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XVII. Remarks on Mr. Brydone’s Account of a remarkabh 
! Thunder■form in Scotland. By the Right Honourable Charles 
Earl Stanhope, F. R. S. 


Read February 15, 1787. 

§ 1. O ftorm of lightning has ever produced effects more 

Jl^I curious to contemplate than thofe related by Mr. 
Brydone, in his Letter to the Prefident of this Society. That 
account contains fads of fuch confequence, and fo perfedly 
inexplicable by the principles of eledricity which are com¬ 
monly received, that it undoubtedly deferves particular atten¬ 
tion. 

It appears, that a man (named “ James Lauder”) fitting 
on the fore-part of a cart drawn by two horfes, was fuddenly 
ftruck dead, as alfo the horfes that he was driving, and that 
the cart itfelf was much injured by eledrical fire, although no 
lightning fell at, or near, the place where this accident hap- 

§ 2. Before I attempt to account, by the laws of eledricity, 
for this remarkable phaenomenon, it may not be improper juft 
to take notice, that few fads of this kind have ever been 
better authenticated than this is. 

It appears, firft, that a man, who was fitting upon the fore¬ 
part of another cart, only twenty-four yards behind the cart 
that was ftruck, “ had Lauder, his cart and horfes, full in 
“ view when they fell; he was ftunned by a loud report, and 
u faw his companion, his horfes and cart, fall to the ground ; 

44 he 
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** he immediately ran to his affiftance, but found him quite 
“ dead; he perceived” (at the time of the accident) “ no flafli 
“ or appearance of fire.” 

It alfo appears, that another man, a Ihepherd of St. Cuth- 
bert’s farm, was alfo a witnefs of this event. He was diftant: 
from Lauder “ between two and three hundred yards, and was 
“ looking at the two carts, when he was dunned by a loud 
“ report, and at the fame in ft ant faw the firft of the carts fall 
“ to the ground. He faw no lightning, nor appearance of fire 
“ whatever.” 

The concurrent teftimony of thefe two men is confirmed 
by Patrick Brydone, Efq. who lives “ at a fmall diftance” 
from the fpot where Lauder was killed: and Mr. Brydone 
relates, that a ftorm appeared far off; and that he, and fome 
company in his houfe, were •“ fuddenly alarmed by a loud 
“ report, for which they were not prepared by any preceding 
u flalh.” There is the greater weight to be given to this 
account of Mr. Brydone, as it fo happened, that he was juft: 
then “ obferving the progrefs of the ftorm, at an open win- 
<c dow, in the fecond ftory of his houfe,” and making the 
company “ obferve, by a ftop-watch, the time that the found 
“ took to reach them.” 

It is extremely fortunate, that a gentleman, fond of philo- 
fophical enquiries, fliould have been upon the fpot at the time 
of this accident, to give to the world fo clear and interefting 
an account. 

§ 3. That the death of Lauder and of the horfes was not 
occafioned by any direEl mainjlroke of explofon from a thunder¬ 
cloud, either pofitively or negatively electrified, is evident; 
fince no lightning whatever did pafs from the clouds to the 

S % earth 
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earth (or from the earth to the clouds) at the place where they 
were killed. 

§ 4. It is equally evident (and for the very fame reafon) that 
they were not deprived of life by any tranfmitted main Jlroke of 
explofon , either pofitive or negative. 

§ 5. It is alfo obvious, that the lateral explofon was not the 
caufe of this mifchief; for the lateral * explofon does always 
proceed immediately from the main flroke itfelf; and therefore 
there can exift no lateral explofon , in the cafe when there is no- 
main ftroke whatever. 

§ 6 . It might, perhaps, be fuppofed, that Lauder and the 
two horfes were fuddenly fuffocated by the fulphureous fmelt 
that often accompanies ele&ricity. 

But though the death of the man and of the horfes might 
(by fome) be attributed to this caufe, the fulphureous fmell 
will no wife account for “ many pieces of the coal having been 
<c thrown out, to a confiderable diflance, all round the cart;” 
and for the “ fplinters” (from the wood-work of the cart) 
that were “ thrown off in many places,” as appears, by Mr. 
Brydone’s account, to have been the cafe. 

§ 7. Some perfons may imagine that Lauder and the 
horfes might have been killed, and that the other effects above- 
mentioned might be accounted for, by fome fudden and very 
violent commotion in the air, which commotion the thunder 
might be fuppofed to produce, though unaccompanied with 
any flafh at that place; in a manner, in fome fmall degree; 
fimilar to the fatal wounds that fometimes have been known 
to have been given by the air having been fuddenly difplaced 

* See Dr. Priestley's excellent Paper in the fixtieth volume of the Philo- 
fophical Tranfa&ions, page 192 et feq. See alfo my Principles of Ele&ricity, 
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by a cannon ball, in its paflage through that atmofpherical 
fluid, though the cannon ball itfelf had evidently neither 
{truck the perfon wounded, nor even grazed his cloaths. 

The “ dull; that rofe at the place” might be brought as an 
additional argument in favour of the opinion, that a fudden 
and violent commotion of the air did occafion the effects pro¬ 
duced. 

But fuch an explanation (vague as it is) would not account 
for the “ marks of fufion” on the iron of the wheels ; nor 
for “ the hair of the horfes having been finged nor for 
“ the lkin of Lauder’s body having been burnt” in many 
places. 

§ 8. I think, from the different circumftances of this cafe, 
that it is clear to demonifration, that the effects produced pro¬ 
ceeded from eleChicity ; and that no eleSirical fire didpafs im¬ 
mediately either from the clouds into the cart, &c. or from, 
the cart, &c. into the clouds. 

From “ the circular holes” in the ground (“of about 
“ twenty inches in diameter”) the refpeCtive “ centers of 
“ which were exaCtly in the track of each wheel,” and the 
correfponding “ marks of fufion” on the iron of the wheels, 
which marks “ anfwered exaCtly to the center of each of the 
“ holesit is evident, that the electrical fire did pafs (from 
the earth to the cart, or from the cart to the earth) through 
that part of the iron of the wheels which was in contaCt with 
the ground. 

From the “ fplinters that had been thrown off, in many 
“ places, particularly where the timber of the cart was con- 
tc neCted by nails or cramps of iron,” and from the various, 
other effeCts mentioned in Mr. Bry done’s Paper, it is moreover 
evident, that there was a violent motion of the eleCtrieal fluid in 
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all, or (at leafl) in different parts of the cart, and of the bo¬ 
dies of the man and horfes, although there were no lightning. 

§ 9. Wonderful as thefe combined faCts may appear, and 
uncommon as they certainly are in this country, they are, 
neverthelefs, eafy to be explained by means of that particular 
fpecies of electrical fhock, which I have diffinguifhed in my 
Principles * of Electricity (publifhed in 1779) by the appella¬ 
tion of the “ electrical returning Jlroke and although at the 
time I wrote that Treatife, I had it not in my power to pro¬ 
duce any inftance of perfons or animals having been killed in 
the very peculiar manner fince related in Mr. Brydone’s 
Paper; I did, however (from my experiments mentioned in 
that Book), venture to affert, with confidence, thatf, “if 
“ perfons be ftrongly fuperinduced by the ele&rical atmofphere 
“ of a* cloud, they may (under circumflances fimilar to thofe 
“ explained in that Treatife) receive a very flrong fhock, be 
“ knocked down, or be even killed, at the infrant that the 
“ cloud difcharges, with an explofion, its eleClricity, whether 
“ the lightning falls near the very place where thofe perfons 
“ are, or at a very confiderable diflance from that place, or 
“ whether the cloud be pofitively or negatively eleCtrified.” 

And I moreover flated that|, “ whether the diflance be- 
“ tween the perfon fo circumflanced, and the place where the 
“ lightning falls, be fifty or an hundred yards, or one mile, or 
“ two miles, or three miles, or more, the truth of the ge- 

* See Principles of Ele&ricity, containing divers new Theorems and Experi¬ 
ments, together with an Analyfts of the fuperior Advantages of high and pointed 
Condudors; by Charles Vifcoimt Mahon, F, R* S* from § 202. to § 347, 
inclulively. 

f See Principles of Eledricity, § 311® 

■% See Principles of Ele&ricity, § 313* 
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* e neral proportion there laid down would not be any wife 
“ affected.” 

I have alfo explained, in that Treatife, how a ftill more 
lingular effeit might be produced, namely, how * “ an explo- 
“ lion, which happens in one place, may caufe in a fecond 
“ place (at a very coniiderable diftance from the firft place) 
“'a fudden returning ftroke, which may knock down, or even 
“ kill, perfons and animals at that fecond place ; at the fame 
“ time that other perfons, or other animals, fituated in a third 
“ place, that is even immediately between the fir ft place 
“ where the lightning falls, and the fecond place (juft men- 
“ tioned) where the ihock of the returning ftroke happens, 
“ fhall receive no detriment whatever.” 

§ 10. Having, in my Principles of Electricity -f, explained at 
large the nature of the returning froke, I will not trefpafs upon 
the time of this Society, by repeating the account of any of 
the various experiments that I made, to prove the poflible 
exiftence of fuch an eleitrical ftroke; but I will, at once, 
apply the general laws, which I have (therein) laid down, to 
the particular phtenomena related by Mr. Brydone. 

But, before I fpeak of the accident of Lauder, which ap¬ 
pears to me to have been occafioned by a returning froke , pro¬ 
ceeding from an ajfemblage of clouds, I will fay a few words 
upon one or two other fails, mentioned in Mr. Brydone’s 
account. 

§ 11. Mr. Brydone informs us, that “ the fhepherd belong- 

ing to the farm of Lennel-Hill was in a neighbouring field, 
“ when he obferved a lamb (only a few yards from him) drop 
“ down, although the lightning and claps of thunder were, 

* See Principles of Eleftricity, ^314. 

f See Principles of Electricity, from § 5(02 to § 347 , inclufively. 

y u then. 
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“ then, at a great diBance from him. He ran up immediately, 
<e but found the lamb quite dead j nor did he perceive the leaft 
u convullive motion, or fymptom of life remaining, although, 

the moment before, it appeared to be in perfect health.” 

This effect is fo precifely fimilar to thofe explained in my 
Principles of electricity, and particularly to that mentioned in 
fe&ion 328, that it is quite unnecefl'ary to enlarge upon it. I 
will only obferve, that fuch an electrical returning jiroke as 
that by which this lamb was deBroyed (namely, a returning 
Broke, which happens at a place where there is neither light¬ 
ning nor thunder near) belongs to the moll; Ample clafs of 
returning Brakes; and that it may be produced by the fudden 
removal of the elaflic eleCtrical preffure of the eleClrical atmo- 
fphere of a fingle * main cloud, as well as by that of an ajjem- 
blage -j- of clouds. 

It appears by Mr. Brydone’s, account, that the Ihepherd, 
who faw the lamb fall, was near enough to it to feel, in a 
fmall degree, the eleCtrical returning Broke “ at the fame 
«* time” that the lamb dropped down. 

§ 12. Mr. Brydone further relates, that “ a woman 
“ making hay near the banks of the river fell fuddenly to 
“ the ground ; and called out to her companions, that flhe had 
“ received a violent blow on the foot, and could not imagine 
“ from whence it came.” 

This blow was, unqueBionably, the eleftrical returning 
Jiroke . 

When a perfon, walking or Banding out of doors, is 
knocked down or killed by the returning Jiroke , the eleCtrical 
fire muB rufh in, or rulh out, as the cafe may be, through that 

* See Principles of Electricity, § 312* 

f See, in my Principles of EleCtricity, the end of the note to § 312. 
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pcrfion’s feel*, and through them only ; which would not be 
the cafe, were the perfon to be knocked down or killed by any 
main ftroke of explofion, either polltive or negative. 

Thefe things are evident. But the manner in .which Lau¬ 
der and the two horfes were killed is not quite fo evident, 
though it appears to me to be very eafily accounted for. 

I will now ftate, in what manner I conceive that the clouds 
may have been placed, when the effects mentioned in Mr. 
Brydone’s Paper were produced. 

§ 13. I muft premife that, by that account, it appears, that 
the cloud was many miles in length ; inafmuch, as juft before 
the “ loud report,” the lightning was at a very “ great dif- 
“ tancefor Mr. Brydone “ obferved, by a ftop-watch, that 
“ the time that the found took to reach him was generally from 
“ 25 to 30 feconds.” 

Mr. Brydone relates, that the “ loud report refembled the 
“ firing of feveral mulkets, fo clofe together, that the ear 
“ could hardly feparate the founds, and was followed by no 
“ rumbling noife like the other claps.” 

This defcription indicates, that the eledrical explofion was 
not far diftant; and alfo Ihews, that it was not extremely 
near: for, if the explofion had been extremely near, the ear 
could not at all have leparated the founds. 

§ 14. Now let us fuppofe a cloud, eight, ten, or twelve 
miles in length (be the fame more or lefs) to be extended over 
the furface of the earth, in the fituation reprefented by ABC 
in the figure. (See Tab. VIII.) 

And let another cloud (as reprefented by DEF) be fituatcd 
between the above-mentioned cloud and the earth. 

* See Principles of Ele&ricity, from § 322* t© § 327* inclufxvely* 

Vol. LXXVII. T Let 
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Let the two clouds be fuppofed to be charged (for inftance) 
with the fame kind of ek&ricity, and to be both pofitive. 

Let us further fuppofe, that the lower cloud DEF be near 
the earth, only a little beyond the ftriking diftance ; and let a 
man, cart and horfes, be fituated at L, under that part (E) of 
the cloud which is the neareft to the earth. 

Now, let us fuppofe this cart to be afeending an hill, and 
to be in the fituation deferibed by Mr. Brydone, namely, 
to have “ almoft gained the higheft part of the afeent,” and to 
be followed by “ another cart” (M) lower down the hill. 

Let us fuppofe alfo, that the two clouds DEF and* ABC be 
near each other, perpendicularly over the place where the cart 
L was fituate (as at DA). 

And let the remote end C, of the upper cloud ABC, ap¬ 
proach the earth, within the ftriking diftance, and fuddenly 
difeharge its ele&ricity into the earth at G. 

§ 15. Things being fituated as above deferibed, let us exa¬ 
mine what confequences mu ft follow. 

Firft, when the upper cloud ABC difeharges its electricity 
into the earth at G, the lower cloud DEF muft immediately 
difeharge its electricity into the upper cloud at the place DA, 
which is directly or nearly over the cart L. 

This accounts for the “ loud report” of thunder that was 
unaccompanied by lightning at L or at M. The report 
muft be loud, from its being near; but no lightning could 
be perceived at L or M, by reafon of the thick thunder cloud 
DEF being fituated immediately between the fpeCtator at M 
and DA, the place between the two clouds where the lightning 


was. 
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iituation reprefented in the figure; the earth at L mufi, of 
courfe, become fuperinduced by the elaftic eleCtrical preflure of 
the eleCtrical atmofphere of the thunder-cloud; which fuper¬ 
induced elaftic electrical prefifure mull gradually have increafed 
as the cloud came clofer to the earth, and approached nearer 
to the limit of the finking diftance. 

§ 17. Confequently, if any Conducting body (not having 
any prominent conducting points) were to be placed at L, 
upOn the furface of the earth, and to be there electrically in - 
fulated ; then fuch conducting body, by the laws of electri¬ 
city, mufi, at its upper extremity (namely, the part neareft to 
the pojitive cloud) become negative ; at its lower extremity, it 
mufi become poftive ; and, at a certain intermediate point, it 
will be neither plus nor minus. 

So that this infulated conducting body, thus fituated, will 
be in three oppofite fiates at one and the fame time; that is 
to fay, that it will be, at the fame inftant, pofitively electrified, 
negatively eleCtrified, and not eleCtrified at all. 

This propofition I have rigoroufly demonfirated in «*ty 
Treatife * on EleCtricity. 

§ 18. But if this conducting body, on the furface of the 
earth, be not infulated ft, or be but imperfeCtly infulated, then 
the whole of fuch body (from its being immerged in the elec¬ 
trical atmofphere of the pofitive cloud) will become negative ; 
becaufe part of the eleCtricity of this conducting body will, 
in this cafe, pafs into the earth. And this conducting body 
will become the more negative , as it becomes the more deeply 
immerged into the denfe part of the elaftic eleCtrical atmo¬ 
fphere of the approaching thunder-cloud. 

* See Principles of Electricity, from § 55 to § 74, inclufively. 

4 * See Principles of EleCtricity, ^ 182 and § 183. 

T 2 :§ I 9 . 
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§ i<). Now, when the pofitive cloud DEF (in the manner 
above ftated) comes fuddenly to difcharge, with an explofion, 
its fuperabundant electricity into the other cloud ABC, then 
the elaflic electrical atmofphere of the cloud DEF will ceafe 
to exiflconfequently, the eleCtrical fluid, which had been 
gradually expelled into the common flock, from the conduct¬ 
ing body fituated (at L) upon the furface of the earth, muft 
(by the fudden removal of the fuperinduced elaflic eleCtrical 
preffure of the eleCtrical atmofphere of the thunder-cloud) 
fuddenly return from the earth into the faid conducting body, 
producing a violent .* commotion, fimilar to the pungent (hock 
of a Leydenjar in its fenfation and .effects. 

c fhis is what I call the eleCtrical returning -f Jlroke . 

§ 20. It was by fuch a returning flroke that Lauder and 
the horfes that he was driving were killed, they having be¬ 
come flrongly negative J previous to the explofion. 

Lauder was “ fitting” when he was flruck dead ; and his 
legs appear to have been “ hanging over the fore-part of the 
“ cart, at the time of the explofion.” The returning flroke, 
therefore, could not iflue into his body through his legs; and 
this accounts for the “ fkin of his legs” not having been at all 
“ burnt or fhrlvelled,” as the fkin was on many other parts of 
his body. And it like wife fhews the reafon, why the “ zig- 
u zag line” on Lauder’s fkin (which was : terminated at one 
end by the chin) “ did not extend lower than the thigh.” 

* See Principles of Ele&ricity, § 304 and § 603, 

f See Principles of Ele&rieity, from § 202 to § 208, inclufively, and § 387. 

% Note, I have here fuppofed the thunder-cloud (and of conrfe its electrical 
atmofphere) to have been poftiive ; but fimilar effects would have been produced if 
the thunder-cloud had been ?icgative; only, in that cafe, Lauder and the horfea 
would have been Itrongly politive 3 previous to the explofion. 

4 § 2 L 
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§ 21. Mr. Brydone mentions, that “ the hair of the horfes 
“ was much finged over the greatefl part of their bodies; but 
“ was moft perceptible on the belly and legs.” This effedt is 
eafily accounted for by the returning ftroke; for the lower 
part * of the bodies of thofe animals mu ft of courfe have 
been more ftrongly affedted than any other part, as the eledtri- 
cal fire from the earth mu ft fuddenly have ru fired into their 
bodies through “ their legs, which had made a deep impreffion 
“ in the duft.” 

§ 22. The various effedts produced on the cart may be ex¬ 
plained, with equal facility, by means of the returning ftroke; 
and I have ftated, in my Principles + of Eledtricity, “ not 
“ only in what manner perfons and animals may be deftroyed, 
“ but how” inanimate bodies, fuch as “ particular parts of build- 
“ ings, may be confiderably damaged by an eiedtrical returning. 
“ ftroke, namely, all thofe parts where there is, in any kind 
“ of condudting fubftance or fubftances (upon which a ftrong 
“ elaftic eiedtrical preffure is fuperinduced), any kind of elec- 
“ trical interruption, acrofs which the returning eiedtrical fire 
“ might fuddenly ftrike, and might thereby rend and deftroy 
“ all the bodies that it might meet with in its paffage.” 

Mr. Brydone relates, that “ fplinters had been thrown off 
“ in many places, particularly where the timber of the cart was 
“ connedted by nails or cramps of iron.” The eiedtrical inter¬ 
ruption between thefe pieces of metal, acrofs which interrup¬ 
tion the returning eiedtrical fire did fuddenly ftrike, accounts 
for its rending the bodies that it met with in its paffage. 

♦ See, in my Principles of Ele&ricity, the note to § 594, where foaiewhat 
of a fimilar effect is mentioned* 

f See Principles of Electricity, § 333 ? § 334 j § 347 * 


It 
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It is alfo evident, that it was the eleCtrical returning fire, 
that produced the “ marks of fufion” on that part of the iron 
of the wheels which was in contaCt with the ground; 'inas¬ 
much as the whole electricity, that, at the inftant of the ex- 
plofion, returned into the cart, did enter at thofe places. 

§ 23. No perfon, the leaft verfed in the principles of elec¬ 
tricity, can hefitate to affent to the propofition, that the eleSlri- 
cal returning Jlroke mud: exifl, under circumflances fimilar to 
thofe explained above. But it may be objected to me, that 
although all the aforefaid effects of a returning flroke might 
take place in a Small degree, yet thofe effects could not have 
been Sufficiently powerful to have killed Lauder, the 
horfes, and the lamb, or to have melted the iron of the cart¬ 
wheels ; eSpecially, considering the Small quantity of ele&rical 
fluid that is contained in the body of a man, of a lamb, or of a 
horfe ; or that is contained in any body of the fize of a com¬ 
mon cart; that is to Say, confidering the Small quantity of 
eleCtrical fluid that could, by being difturbed, have produced 
the returning Jlroke. 

To this objection (plaufible as at firfl fight it may appear) I 
conceive, I have given a complete anfwer in my Principles of 
Electricity, from Section 337 to Section 347, inclufively; and 
alfo from Section 592 to SeCtion 6o6-, inclufively ; but it may 
not be improper to add a few words to what I have already 
Said upon that part of the Subject. 

§ 24. No legitimate conclufion can be drawn from premifes 
that are not -proved : therefore, no perfon can legitimately 
conclude, that the force of a returning flroke muft always be 
weak, when produced by the difiurbed electrical fluid of a 
man’s body, by realbn that a man’s body contains but a fmall 
quantity of eleCtricity: for, it has never been proved, that a 

man’s 
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man’s body does contain only a jmall quantity of eleCtrical 
fluid ; neither is there the fmalleft reafon to believe fueh an hy- 
pothefis, which appears, on many accounts, to be completely 
erroneous. And, if that hypothecs be erroneous, the objec¬ 
tion to the ftrength of an eleCtrical returning ftroke remains 
perfectly unfupported by argument. 

When a body is faid to be plus or pofitive, it Amply means, 
that the body contains more electricity than it does in its un- 
eleCtrified, that is to fav, natural ftate ; but does not {ignifyy 
that fuch body is completely faturated * with electricity. In 
like manner, when a body is faid to be minus or negative , it 
only iignifies, that the body contains lefs than its natural fhare 
of electricity ; but does not imply, that fuch body is completely 
exhaufed of the eleCtricity which it contains in its natural 
ftate. 

Now, the ftrength of natural eleCtricity is foimmenfe, when 
compared to the very weak effeCts of our largeft and belt contrived 
eleCtrical machines, that I conceive, that we cannot, by means 
of artificial eleCtricity, expel, from a man’s body, the thou- 
fandth (or perhaps even the ten thoufandth) part of the elec¬ 
trical fluid which it contains, when in its natural ftate. 

§ 25. That hypothelis, by which natural phenomena are 
eafily accounted for, has a better claim to our attention than 
an oppofite hypothelis, which prevents thofe phenomena from 
being intelligibly explained. 

There is no reafon whatever for concluding, that any elec¬ 
trical machine of any given fize is capable of rendering a con¬ 
ducting body either completely plus , or completely minus ; but fat 
otherwife. And it would have been as logical, for any perfon, 
fbme years ago (when eleCtrical machines were not brought to 


* See Principles of Electricity, § 342. 
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their prefent ftate), to have maintained, that thofe very imper¬ 
fect machines were capable of rendering a conducting body 
completely pojitive, or completely negative, as for us, in the year 
1787, to conclude, that we (by our hill imperfect machines) 
have attained the limit of eleCtrical exhauftion, or condenfation. 

We evidently have not, with our machines, even approached 
the limit of eleCtrical ftrength, particularly in refpeCt to the 
returning Jlroke : for it is remarkable, that (by the laws of 
eledricity *) the ftrength of the eleCtrical returning Jlroke, 
near the limit of the ftriking diftance, does increafe in a 
“ greater ratio,” than the ftrength of the main ftroke from 
the charged body, producing the elaftic eleCtrical atmofphere 
fuperinduced. 

§ 26. For example, let the returning ftroke be attempted to 
be produced, by means of a metallic prime conductor of 20 or 
2i inches in length, and of about two inches in diameter; 
and by means of another metallic body of equal dimenfions, 
placed parallel to the prime conductor, juft out of the limit of 
the ftriking diftance; and let the prime conductor be charged, 
by means of one of the common glafs globes, of lefs than, 
nine inches in diameter. 

The returning ftroke, in this cafe, will not only be confi- 
derably weaker than a fpark taken from the prime conductor, 
but it will be fo extremely weak, that it can hardly be faid even 
to exift. 

§ 27. Whereas, if the experiment be made in a manner 
exactly fimilar, by means of a large glafs cylinder (inftead of 
the frnall globe) and by means of a metallic prime conductor, of 
about three feet four inches long +, by nearly four inches and a 

* See my Principles of Electricity, § 34.0 and § 341. 

t It is better if the prime conductor, and the other metallic body, be ftill 
larger. 

half 
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half diameter*; and alfo by means of another metallic body 
of equal dimenfions with this prime conductor; then, there 
will be no kind of comparifon between the ftrength of the 
returning froke obtained out of the linking diftance of the 
prime conductor, and the ftrength of the mainfroke received 
immediately from the prime conductor, the fharpnefs and pun¬ 
gency of the returning froke being fo much fuperior. The 
returning ftroke in this cafe is like the fudden difcharge of a 
weakly ele&rified Leyden jar, provided that due attention be 
paid to the four rules for obtaining a very ftrong returning 
ftroke, as laid down in fe£tion 307 of my Principles of Elec¬ 
tricity. 

§ 28. When I performed the experiment of the returning 
ftroke, by means of a ftill ftronger ele&rical apparatus, the 
commotion f felt was fimilar to that of a Leyden jar, ftrongly 
electrified, fuddenly difcharged through my body; fo that, 
having taken the returning ftroke eight or ten times one 
morning (without having taken the main froke a Angle time 
that day), I felt a confiderable degree of pain acrofs my cheft 
during the whole evening, and a difagreeable fenfation in my 
arms and wrifts all the next day. 

I have alfo found, that (by an advantageous difpofition of the 
apparatus) metal $ may be melted by means of the electrical 
returning ftroke, not only entirely out of the fir iking diftance , 
bqt even without any communication with the common flock, 
although the conducting body, from which iffued the electrical 

* See Principles of Electricity, § 593, 594, and 595. 

t See Principles of Eleftricity, § 304 and § 310. 

J See Principles of Electricity, from § 603 to § 6o6» inclufiyely* 

Vol, LXXV1I, U fluid 
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fluid that formed the returning ftroke, had left than twenty-/even 
fquare feet of furface in contact with the air. 

§ 29. The faCt is, that in the cafe of the returning ftroke, it 
is not fo much upon the quantity of ele&rical fluid, as upon 
the •velocity * of that fluid, that the ftrength of that ftroke 
depends; therefore, the ftrength of the returning ftroke de¬ 
pends lefs upon the quantity of furface ufed, than upon the 
jlrength of the ele&rical preflure of the elaftie ele&rical atmo- 
fphere, fuperinduced upon the body ftruck, previous to the 
explofion. 

But, the eleClrical preflure of the elaftie eleftrical atmofphere 
of the great thunder-cloud in Scotland muft have been im- 
menfe, when compared to the eleCtrical preflure of the elaftie 
electrical atmofphere of a metallic prime conductor, of what- 
foever lhape; confequently, it is not at all furprifing that 
Lauder fliould have been killed (or that the other effeCts, re¬ 
lated by Mr. Brydone, Ihould have been produced) by the 
returning ftroke ; inafmuch as it is not furpriflng, that effects 
Ihould be proportionate to the caufes by which they are respec¬ 
tively produced. 

§ 3.0. Mr. Brydone relates, that « Lauder’s cart was 
“ higher on the bank” than the cart that followed himwhich, 
in lome degree* accounts for the plan, fitting /on the" other cart, 
not having felt the returning ftfoke* But, that is to be ac¬ 
counted for in another way, namely, by fuppofing the cloud to 
have been pending nearer to the earth* over the Ipot where 

* See Principles of Electricity, from § '5Q2 to § 602, incltifivefyj and parti-* 
enlarly §,601.. 


Laude® 
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Lauder * was killed, than over the place where rhis? com¬ 
panion was : for, I have (hewn, in my Treatife upon 
EleClrieity +, that, in order for a perfon to receive a dan¬ 
gerous returning flroke, fueh perfon foould befimmerged, 
not merely in the electrical atmofphere of the thunder¬ 
cloud, but in the denfe part of the cloud’s electrical atmo¬ 
fphere. 

The faCt iabove alluded to may alfohe accounted 5for in the 
following way, viz. by fuppofing that the fecond cart were 
either better connected with the common flock, or that it were 
better'infulated, than La unER*sicart : for, I have ftewn, in my 
Principles Of Electricity (what is very remarkable, namely,) 
that either of thefo two oppojite eircumftances will weaken 5 the 
force of a returning ftroke prodigiouflyi Now, 
mentions, that ; there had been ah “-almoft total want of rain 
« forimatiy "months.’* >He alfo fayspthat “ the ground”-(at 
the place-where Lauber was killed) “ was remarkably dry, 
“ and;ofoagravelly foil.’* This flate pf the ground Was-par¬ 
ticularly adapted to the production of the electrical returning 
flroke, when produced upon the large fcale of nature, where 
the elafticeleClrical preffure is fb powerful. 

§ ! 31, The account which Mr. BrydoNe has given of this 
thunderhidrm in Scotland is not more curious than it is 
InflruCtive. 

* See Prinfcipies of He&rMty, r§ 3 p 8* 

f See, in my Principles of Electricity, Experiments 38, 39* arid'4G,'front 
§ .280 to § 296, inclufively* n^ee^alfo §>3^2j §3r8* § 334, an&j§307» 

X 5 See; Principles of Eledricity,: from • § 248 i to § 310, ineltifiYely rand fee 
particularly § 307, 

U a In 
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In part XIX. of my Principles of Electricity *, I have enu¬ 
merated “eleven neceflary requilites” in erecting conductors to 
fecure buildings againft damage by lightning. The ninth re- 
quifite is+, “ that there be neither large nor prominent bodies 
“ of metal, upon the top of the building propofed to be 
“ fecured, but fuch as are connected with the conductor” (and 
confequently with the common flock) “ by fome proper metal- 
“ lie communication.’’ And in feCtion 538, I ftate, that the 
ti consideration of the electrical returning flroke fully evinces the 
“ utility of fuch precaution.” The circumftances mentioned 
by Mr. Brydone, that “ Splinters' had been thrown off in 
“ many places, particularly where the timber of the cart was 
“ connected by nails, or cramps of iron,” ftill more fully 
proves that fuch precaution is right. 

§ 32. The tenth J neceflary requifite in erecting conductors, 
mentioned in my Principles of Electricity, is, “ that there be 
“ a fufficient number of rods.” And in feCtion 542 I ftate 
that, “ the higheft parts of a building, the moft elevated 
“ ridges, all the very prominent flacks of chimneys, and all 
“ the moft falient angles, ought, in order for the building to 
“acquire the greateft degree of fecurity, to be armed with 
“ an high, tapering, and acutely pointed metallic conductor, 
“ properly connected with the common flock. And upon edi- 
“ fices of great importance (efpecially magazines of gun- 
“ powder) the pointed conductors ought never to be above 

* See Principles of Electricity, from § 519 to § 544, inclvifivelyi and parti¬ 
cularly fee § 519. 

t See Principles of Electricity, § 519 and § 538. 

t See Principles of Ele&ricity, § 519} and from § 539 to § 542, inclu- 
fively. 

“ forty 
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“ forty or fifty feet afunder; and, if they were to be at ftill 
“ fmaller diftances afunder, the fecurlty they would afford 
“ would be {till more perfect.” 

The reafon of this precaution is fully explained in many 
parts of the above-mentioned Treatife, particularly in fedtion 
423 *; and the circumftance, very worthy of obfervation, 
related by Mr. Brydone, namely, that the diftance was only 
“ about twenty-four yards f between Lauder, who was killed, 
and his companion, who “ was fenfible of no Ihock, nor un- 
“ common fenfation,” does clearly demonftrate the propriety 
of this precaution, of erecting feveral t conducing rods upon 
an extenlive building. 

This information mull be particularly interefting to the 
Board of Ordnance, on account of the fecurity of their ma¬ 
gazines, particularly their powder magazines at Purfleet. The 

* See alfo Part XVIII. of my Principles of Ele&ricity (from § 494 to § 518 
inclufively), where I have . clearly demonftrated this propofition, namely, that, 
“ high andpointed metallic conductors f [when properly conftrufted, and when made to 

communicate completely with the common flock] tend not only to prevent 
11 a main ftrolte of lightning and the lateral explofton ; but tend likewife molt power- 
“ fully to prevent any dangerous eleBrical returning froke whatever from taking 
“ place near that part of the edifice upon which they are erected. So admirable, 
“ and fo extenlive, is the principle upon which is founded this Ample and moft 
“ incomparable invention!” 

•f See alfo (in the volume LXVIII. of the Philofophical Tranfa&ions, part I. 
p. 3x3. et feq.) the “ Report of the Committee, appointed by the Royal Society, 
600 

“ to conlider of the moll elfe£tual Method of fecuring the Powder Magazines at 
“ Purfleet again!! the Effects of Lightning, in compliance with the Requeft of the 
“ Board of Ordnance;” in which Report, feveral high and acutely-pointed con¬ 
ducts, properly connected with the bottom of the wells, are propofed to be 
eretted t and other precautions, founded on a like principle, are recommended. 

5 fecurity, 
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fecuritj of thofe magazines is A great national obje£V, not oiily 
on account of their importance in time of war; but, alio on 
account of their vicinity to the Citydfj LondomiFor, from the 
immenfe quantity ofguO powder they contain (when full), 
their: lit nation upon the river Ifhames, and their being within 
the 4 ’iftauCe of only a fe'W } miles Of Lioiidon, thofe magazines 
being blown up would probably produce, in the ’Metropolis^ 
s a violent’ Ihock, like that of an- earthquake. 
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